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5 TMs mvmilon relates to an RF power amplifier MvMg meaiis 

for defining itie rtse^d fall mvelopes of itie RF power, ie tfee key 
and de»k€y chamctmstics. 

10 

RegBlatoiy bodies set out detmiltd specifications for cyclic 
kejdng of radio ixansmttterSs for eiample Is mobile radios, in order 
to minimise spurious emissions, 

iRtemattona! patem application PCT/BP9 1/00 146 desmbes an 

15 aiTBiigemeiit la wMch a power rise and fall eavdope is defined m a 
r^d-oalj^ memory (ROM) in order to provide a MgMy controllable 
rise and fall power envelope, M die arsangement described In tbat 
docmient, tfeere is a control loop In which, die output power of die 
power amplifier is detected m a detector md fed In a feed back loop 

20 to one inpEt of a comparator regulator wMcli controls die power 
amplifier. The odier Input of the regulator is derive from a digital- 
to-analog converter, wMch derives its Inpat from tlie ROM, 

A problem witli prior art power control loops arises from the 
d>iiaiBic mnge of die detector. Typicaly the amplifier Jias to be 

25 keyed tip and do\%^ ferongli 60 dB or more of d>'naMc raige and 
typicaly a detector lias no more than 30 dB of dynamic range 
capabMiy, TMs means that until the power amplifier is keyed to 
wttlim tlie dj^iamic range of ilie detector^ tbe control loop is in 
effect open circuit Moreover, tlie regulator typically requires a Mgh 

30 gain In ordar to acbieve satisfactory steady si^te operation. In the 
sitaation of lia^4ng an effectively opea loop circmt wttJi a Mgh. gain 
regulator, tbe input to tlie power amplifier rises at a Mgli rate in a 
virtually nacontroled manner. TMs iatrodaces a signlficaat risk of 
oveT-s'5'^g, M effect, the Input Ms commenced to rise too fast and 

3 5 too far before the output of Hie powQ' ampMo" enters fee djmamic 
raige of die detector and tlie control loop comes into operation. 

M prior art arrangements sticli as tliat described In 
PCT/EP91/00146j a capacitor is iatn^duced bet^^eets the output and 



»2" 

inpiit of the regulator to provide an integration fenctioa. TMs is not 
always a fully satisfactory aoaagemmt, because if tiia capacitor is 
too small there is over-swiag md If it Is too large there is a 
tendejicy to oscillate in the steady state. 
5 There is a need for an Iniproved power amplifier control 

arrangemeaL 

10 According to the present Invenilofij a power amplifier circuit 

for a radio transsiitter is provided comprising a power amplifier 
having a control Inpmt md m output, a detector for momtoriag the 
output pom'-er of ?!ie amplifier and a regulator coupled to tiie control 
input of tiie power ampEfier, wlierem the detector is coupled to a 

15 ilrst Input of the regulator, thereby providing a power cona-o! 

feedback loopj aiid ^^liereln means are provided^ coupled to a second 
iaput of the regulator for providing a rising and faHIng coa^'oi signal 
for control of the power ampiilierj characterised in tiiat a furdier 
regulator is provided having a first Input coupled to tiie output of 

20 die power control loop regulator and an output coupled to tJie 

second Inpnt of the p€m& control loop regulator^ thereby providing 
negative feedback to the powa^ control loop regulator and In Uiat 
tJie means for providlag fee rising and falling control signal are 
coupled to a second Input of the further regulator. 

25 The Invention Ms Hie advantage of providing siope control 

wlHch controls the power rise and fall without degrading the steady 
state loop performance, llie problems of power overshoot or 
ringing during key tip are avoided. 

The airangement operates down to veiy low power levels 

30 Independently of the KF pow& levM detectors sensitivity, because 
In effect it is not necessary for the power control loop to be closed 
during key up. 

The power level detectoi^s time constant does not Influence 
the power- slope. TMs is especially advantageous at low IF 
35 frequencies (low band^ mid band)^ where high value capacitors are 
required to filter detector DC voltage. The second regulator can he 
considered to act as a Ihniter cirtuit, Imiting the rise of tfie input to 
file power amplifier to a value provided by the means for provicSng 
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tliatf in the event of failiire In the main control loop, for ex: 
tlie output power detector^ a resnliMg open loop situation 



in a fiirther pre: 
mputtmg a level signal for d^iaing tlie steady slate level, 
signal can, for ejiample, be suppled to tlie second Input ol 



10 It is parliOTlarly preferred that ttie second regnlator 

the level of a sigaal provicieci to the second inptit of the 
coniro! loop regulator to a limit defined by the ievd mpuL 



equivalent device wMch gradually and mder rlie control 
second regnlator, causes the level setting signal to Increase to its 
snaxlmum on the second input of the first regulator. 

Ttie rising and falling signal may be provided by a 
microprocessor. It is preferred that a microprocessor pn 
controlled rising and falHag slope for the signal. 



described^ by wsy of e^c^mple only, Mtli reference to the dra^^ing.. 
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Fig* 1 shows an outMne circuit diagram of a circuit in 



1 RF power amplifier 10 is shown, wMch. is readily 
mted by one sMlled in the art. The power amplifier 10 



The amplifier also lias aa IF signal input wMcb is not s!iown» The 



ed by a simple rectifier, 
regtilator 15 is provided hailing positive and negative in| 
17 and an output IS. Tbe oiiti^ut IS is comiected to the 

fMer 10.- The negative Input 17 c 
.gj.^ from the VDET output 13 of die 



power amplifier. TliuSj fee power amplifier^ detector and regulator 
15 form a maM coatrcsl loop with negative feedback, Tlie regulator 
15 is arranged to provide a gam factor of 1,000 to 10,000, 

CoBnected to fee positive Input of regulator 15 is a sigaal 
VSET. TMs is pro^-ided. by a simple potentiometer arraagement and 
is pre-set la the factory to define the radio maximum pom^er rating, 
for esample 10 watts or 25 wtts. It '^.mll be appreciated that m 
particiiiar arxaiigemeii^j diis may be sdecied by a D/A converter, 
for emnple for dyoaiMc power coatroi 

A NPN bipolar transistor 20 is pro\4ded having its colector 
coimected i» Isiput 16 of regulator 15 and its auitter connected to 
grotind. A second regulator 21 is pro'vided having its positive input 
comiected to tJie output of regulator 15 and Its ontpmt comected to 
the base of traa&iscor 20. Connected to the negaiiYe input of 
regulator 21 is a control dgiial input 22 wMcii provides the signal 
VMMP Shawn, at the lower right hmd side of the fignre, TMs signal 
22 Is provided by a 0/A converter from a microprocessor, but could 
be provided by an analog ctrcuiL 

The operation is as follows, 

VSET detmes the maanium steady state output power for die 
main control loop comprising po^^er ampMer 10 and regulator 15, 
^%en not transmitting, VIAMP is set at zero md the output VIM 
of Mmiter regulator 21 is M.g% dims holding transistor 20 open and 
effectively holding Input 16 of regulator IS low. In this state, the 
power amplifier is effectively closed. 

To key up tlie transffiitter, the signal VEAMP is Hnearly 
increased, TMs has the effect of controEaMy closliig transistor 20 
and alo-^ing liie iiiput 16 of regulator 15 to rise towwds VSET. M 
the output 18 of regulator 15 rises^ tMs signal is fed back to Mmiter 
regulator 21 and the positive input of regulator 21 rises, dius 
cotinteracting tlie effect of VKAMP and providing a complete control 
loop for regulator IS , la Ms my, the rise of the output of regulator 
15 is fally conts'oiled by VSJMP. After about 30 dB of tocrease in 
output power from tlie power amplifier 10, die detector diode 
enters its operative range and an output is provided on ou^ut 13 of 
ampffier 10. Tliis outpxxt is fed backed to negative inpui 17 of 
regulator 15 and die mMa control loop enters operation and 
provides negative feedback for the regulator 15^ while the output of 
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regulator IS incteases to its steady state posWoii. A steady state is 
readied when Wj-^MP reaches maxmmm and transistor 20 is fully 
closedj causing tlie full value of VSET to be input to tlie positive 
input of regulator 15. In a steady state conditioft VRAMF reoialns 
S at Its majdmiim and control is exerted hy flie main control loop, 
la tlie Steady state conditioas If a fault occurs in the main 
control loopj for example tbe detector falls md VDET falls to zero, 
the output of regulator 15 is prevented from lisiag fiiitiierj because 
tMs would hme ttie effect ©f causing a faE on YUM, l&ereby 

10 opening transistor 20 and caissmg tlie input on input 16 of regulator 
IS to faE. The circuit is tliits veiy robust 

As a modification to tfee circuit sliown in Fig, 1, a capacitor can 
be provided between fee negative input 22 of regMator 21 and tlie 
output of that regiiiatorj diereby implementing an integrator 

1.5 ftmctlon. 

Otiier laodlficatioiis can be devisrf by feose sMIed In the art, 
sncli as inversion of lh.e inputs of regulator 21 and liwerMon of 
VRAI^!? signal, togetlier %mA appropriate substitution of transistor 

20 
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1. A power amplifier drcmt for a radio transmitter compilsmg: a 
power amplifier hmmg a control Inpui and an ou^ut; a detector for 
momtormg the output power of the amplifier and a regidator 
coupkd to the control input of the power ampMer^wlierein the 
detector is cotipM to a first input of the regmlator, thereby 
providing a powa- control feedback loop, and wteeto means are 
provided, coupled to ^ second Input of the regMator for providing a 
rtslBg and falling control signal for control of the pows' amplifier, 
cMi-acterised in that 

a f urtJier regulator is provided having a fct iaput coupled to 
llie output of die power control loop regulator and ari oulptit 
coupled to die second input of fee powe° control loop regulator, 
thereby providing negative feedback to die power control loop 
regulator and m rhat tlie means for providing die rising and falling 
control signal are coupled to a second mpnt of the fiirther regulator. 

2, .411 amplfier- according to claim 1, furths- comprising means 
for inputting a level signal for defining tiie steady stmte level. 

3 , An amplifier according to claim 2, wherem the level signal Is 
supplied to the second input of the power control loop regulator, 

4, An amplifier according to claim 1, 2 or 3 , \^ardn the second 
regulator controls flie level of a signal provided to the second input 
of the power control loop regulator to a imiit defined by die level 
signal. 

5. An ampfiSer according to any one of claims 2, 3 and 4 farther 
comprising means under tlie control of the second regulator for 
gradually causing tlie level signal to increase to its maxonum on the 
second input of the first regulator, 

6. An amplifier according to any one of the prsceding claims 
furdier compriamg a microprocessor atimged to define the rising 
and falling contst)! signal. 
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